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Fig. S1
The solvation structure of Li 2 S 6 which is surrounded by six DOL molecules.
The outer solvation shells are also considered by using the polarized continuum model in DOL solvent (dielectric constant of 7.1). Dark gray, white, red, yellow and violet spheres denote C, H, O, S and Li atoms/ions, respectively.
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Fig. S2
The solvation structure of Li 2 S 6 which is surrounded by six DOL molecules and one LiTFSI molecule. Dark gray, white, red, yellow, violet, light blue and dark blue spheres denote C, H, O, S, Li, F and N atoms/ions, respectively.
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Fig.S3
The curve of Gibbs free energy (△G) of Li + solvation with DOL/DME molecule as solvent number changes by DFT calculation.
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Fig. S4
The solvation structure of Li 2 S 6 which is surrounded by for DME molecules.
The outer solvation shells are also considered by using the polarized continuum model in DME solvent (dielectric constant of 7.2). Dark gray, white, red, yellow and violet spheres denote C, H, O, S and Li atoms/ions, respectively.
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Fig. S5
The calculated Raman spectroscopy of lithium polysulfides in DOL solvation structure.
